esp@cenet Family list view 



/a 

1/1 ^— V 



Family list ^ 

1 OPTICAL ELEMENT AND MANUFACTURE THEREFOR 

Inventor: kdima yasunori Applicant: sony corp 

EC: IPC: H05B33/20; H01L51/S0; H0SB33/10 (+4) 

Publication info: JP3831968B2 B2 - 2006-10-11 
JP9232077 A - 1997-09-05 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/family?sf=n&nRST=1&F=8&CY=gb&LG=en&PN=jp92320... 2008/01/17 



OPTICAL ELEMENT AND MANUFACTURE THEREFOR 



1997-09-05 
KIJIMA YASUNORI 
SONY CORP 



PROBLEM TO BE SOLVED: To provide an 
optical element to stably emit the light by 
arranging and evaporating a host material and 
a guest material different in a light emitting 
wave length on a single evaporating boat in 

manufacturing method therefor. SOLUTION: In 
an organic EL element 21 where an ITO 
(indium tin oxide) transparent electrode 5, a 
hole transport layer 4, a light emitting layer 3 
and a metallic electrode 1 are formed on a 
glass substrate 6, a guest material having a 
sublimating temperature lower than a host 
naterial of :hc liglil ting layer 3 is arranged 
in the same evaporating boat, and these are 
sublimated according to respective sublimating 
temperatures, and the light emitting layer 3 is 
formed by doping the guest material to the 
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(H)#ffFtBBfiMS^ 

3W9-232077 

fiMB ¥fi£9¥(1997) 9 8 5 B 



gS«* *flt* MJa©«l FD (£l6jf) 

(21) tKSg#5? #81^8-61768 ' ODffilgA 00DO02185 

(22) tUg!B ¥)* 8^(1996) 2 ^230 SSSiadl KJtfflJH 6 TS 7 S35^ 

I (72)56w# ma **« 

sscsa;nEstffijii6TS7*3B# y- 

: (7«ftaA #a± mm s 



(54) [5SBSO*« jt^WsB^atf-fOfflSESa 

(57) mmi 

Wft^a] j97xafi6±ciToa«*i5. * 




fe-g|!»2l«m 1 ©583l£*ffli:jB 2 ffljmffii:*^ 
b . C n 1 ©SjfcfeTO t J; 5 fS3t«S*'2 ^CSJcSi 

fffiS 1 ©SftfcHW. 
«!EIS2 OfEfflfli 0 fcS^SMbSg**b, 

SI ©a7E«^tS2ffl^Jt*fSiS^*b. :ftbffl 

nam 2 ommmx. v fcHnawtjagsw u 

C. WE* 1 ©£*tmxtts9ES 2 ©SjtfcmgijS 
»iTS*«H3ttffi#*«l»»bTiS:Wf.nTt->S**« 

20 

i <n?a%mt%2 ©ssjwntts* 

b, £ft5©B3ttmc.i:S»jtK*a»£lF>e»fcSi 
ftC, ffiEJg 1 ©SBtfctSW, 

+lT^5«*Wa?lc*HT, t»ES5}K«18©-S#a« 30 

Si«S7 , e#Si:S2©»7t*j*;fts^Wb, -new 

JS3e«^C±aSjtiSS)H2lr>l;S/j:5i:*i;, MESS 
1 ©5Sft*«W, 

mess 2 ©j5«*ffl«fc 13 t>(g.i>aftiass#b, 

-JMiiitt&WU mE5SJKffi«OwriB-SI!^fflTXH 
±C. tfise* 1 ©SgSfctrnxiSlttESS 2 ©»>t»»*± 
BS»tT-5*6©5SJEa6»«»IS*bTSH-6nTHS7t^ 

[lit*JR5] S2©3fSJt«^ffl^fi*S5S7t««t:fc 40 
HT«»*tlTH«. at 1 ~4 BUfft^ 1 Wlffi 
«bfc}t«SS^. 

[S«!RJS6] S2©Sftffl#&©£*fl#S:itfB«£ 
*HT, *©J»**l*]Ci8S4)ffiS#bTU5, ffi#Jg 
l~4BHftl* 1 JJCE«bfc}t*«l«?. 

4 ©n-rnAi i «cE«bfcjt*»*?. 



bfcX**)*?. 

®*-)m&m. #(SK)tsao:/xH#«*^sjg 
s. a^Rsa^asstiTua. jf*3si~4©n 

?tlfr 1 flCB«LftJt«S«f. 
[»*«10] *-(S«^357t*^i:bT*)S*nTH 

a. »**9Cfa«bfcj£^a9^. 
io [»*si2] sjtSfttfsi^cg&ssi ©fSJEWS 

tas©'>& < i fe-sna-i bT«g±t®set- a ess 

b, sflESSl bT. 
MESS 2 ©58*M«J; 0 fcffinSftfi££*-U 

20 at#S2©5i}tW»©4>&< ifc-^SSMfcS-H-iCi 
MoT, ^ftc,ffl^j£««S^*-rsS«a5»i, Z. 

«©'>&< tt>-as»ibT«ffi±c)BRE-r4cisb, 

ttffimiO^TOibT. 
lWEJ62ffl5S}fc*f!|st<fc 0 tS»a«gS*L, 

30 [3**3(14] «3t«ft*«SI,>CSS5»l©S»tttfi 

ao'^2©K7t««*a<tS'a-, cftsfflsefttmfcg 

««©'>&< i fc-ffl»t bTS8±KJ«-f SCBK 
b. SiES 1 ©SS^fffit bT. 

*-A8lS'lf.ao:®?fmiStt©5t;'>Aj:< ifc* 

40 ftt«g2©«««(Ef©^a<t%-^*^[:s-e-s::i 

fflg3E«#©TXH±CBI*b. SUES 1 ©JSJ£*Ms|x 
HSg 2 ©SSJttffl tf5ffi©583t8B# i £#fiS 
B«*&<ifc-«#£LTSffi±E)Bfi£-rsCIKb, 
BiiESlWHjtWfiibT. 
HfiES 2 ©SJttfflJ; 0 feffi^mftiaS** b, 

*>^>, *-^«iSfiatfa^*iStt©'5%d>a< tfc* 

SO [ffl*«16] *2 0**«Hffl*#«*B3!£«Ml;::6 



rn* i «c!B«EUfc»ft. 

[0 0 0 1] 

vnmmmx*. ««. a£ft©¥E3Bvx7u 20 

[0 0 0 2] 

<fcUT, AI»li»l*tO-f>*-7i-X(lDBWt#* 
4fc»fctt, »#4ns(S«*5BfiSB0a<. fiS 

[0 0 0 3] {8«<D*S!ftlC*PH, «5t*-TC0/|x 

MIL- SMCaftSBSfcB*. K*^TU5C0*SS« 

[o o o 4] mz.tt, /-ha^-v+jio^t^- 

f. /-f-Sy-FXn-feytfki'©, 

5 v -j v -j ^mmmmm^n^miuzti.B 
[0005] ttr«A-fii. «s*asffl® 

-f^-^x-XiLTfflHSttTSB, 5-yXI-';/X 

S-i;**J)s6iLT. a*fflB^ffifflf *S3SI-*<fflu 
S,*tTV>4. 

[0 0 0 6] CftefflM^XXWIMS.iWtSllffi 



[0007] la»u z<Dm&T-t7.7i"(a&?tym 

[0008] sc. taf^^Kii minima 
ktt>. xm^-i z?i<-im<D±msmm-?tzttmLT<,> 

©T-. SBftO + CS^Tfe. £gCJ;0=i>(-7Xh- 
A«g<fc L T L* 5 ffl fc*gfe|l3gT?» 4 . 

[0009] St. ffi»*jta»e>#*.n«. sksws© 
+»&tES^S5r*-r*s. tft mmv^yvT,?) 

SKHaSS£J8(r>4fc». B*»tJ;DBaD-fX»* 
[ooio] si]roSg«i*sCT-*a. *»6vhU*x*S 

14, (£3XhT*S±C«ffi*<X»XS<fc*UtiR»$ 

[ooii] mean.. is*tta«s^a, 77X 

[0 0 12] T'^XTgS^ttffiM^Xif T©7"5X 

*fc. BttfcSteroaSliA-rTXS&BiU ^flfffl 

[0 0 13] «S*l?5S;«7tt. «ft3S}tx.fX7> 
-fSMfnftSJiW, X5XTasjg?tRHSC, 3? 
SS/t-f 7XSESiT£>0. IBftfctt*cB'Vi&BTftO. S 
/*7^*5-lfcttBj8f-e*4iSto*i4. 

[0 0 14] *Wt^»C±5«#583iea«B. 
1960^^(9*!:, 3S<®*£K*T47>h5-fe>i#lii 

8,^©*+ >j rax \z i ssjesftjjta^, snTH*. 

iMS&TS^fcfcft, W«*f»'N©++UTftAi:H5 



[0 



¥ CEastm 



[0 0 16] WMmoWSTCSa*. #7gS 

^Ttaas?©* xxu^©(Sffiw?st>g^ 

[0 0 17] *r«Smj?«*3jtT ((ST. «tELSH^£ 



XiLTggW&lfJ&S^LTVia. 
[0 0 18] S£*ro«EL3S^10©-{(i|SS 

U) 6 .he, I TO (Indium tin oxide) jg9BSffi5. 
*-JU«aS4. fg«SS2 , |»S («*.' 

[0 0 19] *LT, l«aT*sa5fl«fS5iSfil i 

©mchsswe 7 zm&mzmn? a ;tcioT. a 

!SSS5*%SA* *lfct + 'J 7 i LTU)*-W*- 
JUSiilJf 4 SIT, 1 *b!tAJtltSWl 

[0 0 2 0] «SJKH3l;(*, Wjt«7>hv-fe>, +7 
;5"J>, 7it>H/>. ti/>, £ij-t>. ^UU 

[0021] 023tt. sij®«e»i£s-rfeo-e*o. t 

fflMi:*3V>Tt±, S^g3S«ISL, «?tti&B2C± 
U*«4i;*J:5t*«Lfc«-«ELJK?!llS«'r*.©Tr 

»a. 

[0 0 2 2] H24tt. ±ia©ff«ELJg-TroR*«eS 
T. SPS, &*«tl (*-JHSiiJl4. 5Sjt@3X(4S 

? (tits 2 ) ©«H#*is«siiiBSsiroracE-rs 
m&m mm) cx*n^ns53ies-tt«.±5c;*«UT 

[0 0 2 3] S£oT. £©J:5&*fiSK:.fcO, x-fXT" 

S. &£. ±IBrox h5l-yA3'->£# (R) . «S 
(G) , W CB) ffl&S&CiEL. 7;|^5-Xti^;i< 

t LT«s!tf a r t^T-aa. 

[0 0 2 4] ddLfc^ttELS-TSffl^t, ffigfcOB 
Sfl^fcaJjiSxA-rxEis^T. SSjtrSfrS-SBIH 
2, 3. 4li-ftl;. SKSS5i:*RS«l tfflmi; 

[0025] l#l. ±ta®±-ja^«EL*?fc, a 

**«Wt©ffiSi£#LTlia. 
I0 0 2 61 MM, GmLmWfiy-rJT.fl' 

BJta&B^BIfcfcfcttTifca. L*L. MTWKRST ! 



-eg. wiss*»«Afc#e. stKw 

ftttttC^HTioaiSttJK. *MT^W*tlT^5 

= >)>mm-3.6Sifi^-rnr^i,<Dim 

[0 0 2 7] f^T. SSWfcB5SftSa*¥#0)ffiS*r 

ssl. warractiwg^wrxTsa. 

[0 0 2 8] 

[f8«A«)BStLJ;5 tra»a] *S0j3co@69tt. ±|B 
[0 0 2 9] 

20 [»S£/SS:Ta;t»©¥f£] IPS. *3SHtt. St£S 

*HT. »MEM^*©**<tt>HB##*l©SHe 
«»£»2©«*TOi:*S#L. cn6©«JIS#»t 

?M(«tt£*Ta, «sat>®TSa. 

[0 0 3 0] SfSWBSfc, 585t«S«S*tf*«H*«* 

30 «W— gB##m©5£ft#&i£2©8#WB££-&W 
L, Ctl6 05§J'6«*(t±5»*Sft^2HCS<ta±: 

*>;st,>scMS£%L. tfigftsr;*-*!! 
a«it)'5'%d>a<tt>«?«stfee«-L, miaisjtfiw 

«)»E-W»«TX«±C. SdSaS 1 WfS^tfflXfiml 
S£2©8*lffi££l£#<hTaffi©»ftS#^&L 

[003 1] *£i8tt*fc. ?E*ffl*£l&tI#«W/!>Sfi 

40 tfc-as»x>i^ 1 ®5S7tf.ffi±:Sg 2 W&JKtJ 

8tm l . 6 <05§je«*n; J; ase ftge^sn 
a. Jt*«3STc«at>©-e*a. 

[0 0 3 2] *BWBSfc. 5?7tffl«S^tf*(SS7i5a 

a±c»tf6nTna3t*»jR^c*iiT. miasms 
*®-s»*ts i <D%mmt.n2o>nftmt$:is% 
l. rtif,<Djfe»fflc±a»7Ei6ft^a^csaat 

iO mz. fflEJB l «!aS2ffl5SStt«J;0 



(WES 2 ©S^*ffl£±ffi#£T3ffiffl^aWWIKtg 
[0 0 3 3] #389Hffl#3fc*6<]Jl5™, 3Mfcffi«a<SlA 

csfes±ta»ig i at/sg 2 ®a jKt/tsiffi.&^to'tts 

[0 0 3 4] Sfc, SSfcS^S^Cgft-SiS 1 (TjStK 

•kOfcK^SMfciftSESHrU m?«)ig«=atf*- 
[0 0 3 5] Sfc, fS7tiSfi*iSH|-S&5Sl cofSft 
£. EfflB#«#e9T3ttt±fcBJttU AM3S 1 

s*ass®'>&< t &-as#£ lt«s±c»sw-sc 

[0 0 3 6] *fc, KJtifi*#Sl.itft&*» 1 <0«Jt 

2 ©sjEwg^t; c n s ®5s mm 
Tsstt® 5 <5 < t *> jmm&zG t&mm 

[0 0 3 7] Sfc, SJti$*^2HCaaa^lffl5S* 
tfflRtfiS 2 ©5S3t*ffi®'>& < £ *>-7j SSUt£#5 

tffiXBSS 2 «5S*tt*4£±gE#£T5flSfflfS}tS#£ 

TM^ttco -5 1**: < £ % #-ji<»att*wr*«#tt 

[0 0 3 8] *«WOft»iS»ttCJ:oT, *5SK©}£ 



[0 0 3 9] &*, *5S«C*SI-JT, ±12 to r5g}£«MS 
©-SB#J £«. rjgi ©Bft*^atffB2©fS*fm 

[0040] sfc. rgftj £ia, r#0 : B#OTt» 

[0 0 4 1] 

[0 0 4 2] ±(3(Z»t^«*^l4, ElttBSfECjSUT. 

20 [0 0 4 3] .be©** a. je*mcawti;aft±c, 

[0 0 4 43 UtttiO, iKffl5S?(4, 

; ?£L.Tfc»jg&fcffl£&5. 
[0 0 4 5] *58W©«ijS*St*t>Tt±. ±(3fflS2 
>t r «S , -t St tAN 

«fflS*/,lM { ir Ti v !+ *WJ t 

[0 0 4 6] fLT, JI6*»ta«ft»#±C, SOT 

[0 0 4 7] ±J3ro*^tt, JHi?i^«*SfiJie*^£ 

[0 0 4 8] 

10 0 4 9] bib, *«w©jgiffl*ifie!ii:±a*ai 

[0 0 5 0] *SiS^JTi4, HI Ca) CSTJ:5C, 
A'5XS«6J:l:ITO (Indium Tin Oxide) 

TPD (N. N ' -/7i^-N, N' -f (3->< 
?;P7xnjl/) 4, 4' -->*75/f7xr:jW (ffljS 

so =->A*y-K«ai*KSj«afttc±oaBL. #« 



[0 0 5 1 ] feT, MiRL-fca23tH«C. £©*« 

[0 0 5 2] toSlMCinti, 3!fi3mh- 
yiJ>St#T*SA 1 q, (MJ7. (8-*/uy- 

-2-^?;l/-4H-tf5» (SfiiiUiH 5 
#B8) SfflU, fiSitTAl Q, /DCM=6/l«)tt 

ssit (^a?-r4«a*-h*Tfflffl/sjt) t-smu # 

[0 0 5 3] Ell (a) CDA3!£fc<cLTSLfc (b) 
Hffli-SC. MI3ltS*SI:ttAI q, £(fc#©g 
3 a, A 1 q, + DCM©ig£M3 b. KtfDCMl&S 
#©«3 c®3^fflSA>6«fiS*nTtsa. 

[0054] cn6ro#»tt»a-r*«i#««Ro:ss» 

[0 0 5 5] BP'S. **!:|Rl,Tffl«S±>frH<« 

ciLTISL. ttHTJMHB*0>*l.>A 1 q, 
U&iSTAIq, <»:DCM£©jgS»WB3 btLTl 
*U DCM^#SL-,«t>n««fgtA 1 q, «iL 

T^«LfcB3 ai««sna. 

[0 0 5 6] L*U KHJ13CH, TPDB4i 
©WBC*HTHDCMSifiS^t-r5g-Cibl3. DC 
M±«»Of 3ciAlq, +DCMC13 btWSfffi 
Cfi^KW^T, »*CA 1 q, tf©DCM©fiA« 
'>T5itlc:S:«*J, DCMOStWlSft>IT*5. 

[0 0 5 7] Sfc. A 1 q, ±(S»fflH3 aH, A 1 q 
, +DCMOl3btO»iSgt£HTttSt'DCM 

25MT1SA 1 q, tfSHg IOO%iftO, A 1 q, 9ft < 

[0 0 5 8] ifSroi^t, *H»J©S3tB3tt. A 
1 q, +DCMOI3bi, incW&LftfSftBJsSaS 
#&mm? 8-*«©DCM±;&#©»3 ci, 
*S^S^»Mtt***affiAfcftU^«JC0A 1'q, ±gS# 

[0 0 5 9] Sfc, ijBL&fcfflittEJtC, *X f-« 



[0 0 6 0] ±fSOJ;5C, **MWf:l«-7 p *«* 1 

E«»-ta a. :nc±i). M^naj?* 

SCttfT-ir. £ntt, ^-fflSEBfcffiftrofiBce-fa 

[0 0 6 1 ] SE)KS3©*l$t>. JtEbfcHl (b) Ei 
10 #HC. WAttHH (c) OioC, DCMi4»0|3 

[oo6 2] inciD. «4a3g^*jfi&ir-ra#t8 
EL*Tcffi!«i/j:(). s+asfSfiwe 
n. j£Kfflfflffifi®«*^4«ose*('fiD[ti-r^tA! 

T#8. 

[0 0 6 3] B211 ±IBLt*Xh«^Stf^Xh« 

eafc»©si*ti*f»^**- hosfSHT 

:0 [0 0 6 4] I2S©*D<, ifflSt)i»#-HS2a. {two 
S36TttW e,nfcjg 1 Jf @«!35 a SOt^ 2 Sf Hffi35 b £ 

B«Bm?L39s*-ra±ii3aicj;o*ri!*nTv>a. 

[0 0 6 53 *LT, H2t5-TJ:5C. *^34fflS9l 
KaajTH*#35CDJSl»B«35aJ:R;tt«l„ U < 
**«ElliJU8tt«l2»S»35b±CffiBtTHS. * 
fc. ±S33ii^P33aejgsKLTV>a. 

[0 0 6 6] «EoT. »lSf«*35afcti*Xhtm* 

An. »2«f®«35bCHyxh«wsAnai. #* 
u a i -ii * tf -t * „- t f 

fc^atS!ttBJL37XH38*bffiaiL., »©T. XH±B33 
©SP33 a Trg^Snx, -t833©iiS\,iStb:?L39*>64't. 

[0 0 6 7] M;Ui\ »SiB«©FSHWSSSfB«35a 
C. #SiBiS©€n*ir«SK=S)»3Sbl;An, aSiffSff 
5i. *-f»S«35b*>e©«f(*'«ffi«ICSMt;U. * 
css^sswt^iJas:*. f#bnfc0*iRctsrsa 
©igg^WJM s na - 1 c fe a . 

[0 0 6 8] -eLT. C»±5aeSH. i70J;5S; 
i S^^BKfinro + cSsBBibTEfisnT^a. z 

»¥ai3^K»e.n. c©3R^©sas^ai3, uohc 

(4. a?!«5X««6SrT|S]*l:L, 775 22£-fe-y h 
LX. Xf7^S«atf-7^*22fflT^C«, SttHaC 
Sfc©&asK*SS32Xtt28£gB«-ra. &»iRH. *iS 

29Kj:a^tft«»ssTiDi»sna. ^©jnfRctt, tt 

[0 0 6 9] ±ffifflgBC*^T. TX?22t4M*fflT- 



SO. i' + y^-MB** Slffi&tf^X MffiffiTS. 
5. fLT, ->+-v*-14tt3tttUa*4'ifC;B»L. 

[0 0 7 0] feT. ISCKb, «,*.«, *XM*f4 

teas. 

[0 0 7 1] @8ti, ±!EfflSe«ESf«BCJ;Off»L 

XL #30im X 30nniiffl 7j 7 7, gffi 6 _k C , tt-f X 1 # 

2 mix 2 mm® I TO®iH^g5$J ; |gt.fcxajKSSB 
t:=kt)*9 100nin©J?StsK§»C. ±mz.S i O, 30S 

S-ttS. Se^T. S i O, C«t^T2«mX 2«».©SJtffi 
« CBS) PX£*j-LS(S?X*22§liH>T£W«S 

3 C3V>Ttt. ±SBL-S:-> + y ^-14*flffflLT±K 
[0 0 7 2] i©S^«#SHUC*il>TB. ±EL£ 

[0 0 7 3] S9tt, ±ia©=k-5t;A 1 q, (MW 
«) SOT CM (y^htt« £fflt>T. ±EL-fcS?S 30 

[0 0 7 4] itlCitilt 56JE«3fflBfflitiLT 
H, ST#aSSfflfil>DCM*5#SUTaS#L, DC 
M±e8^fflH)i«O~30niifflJI!E*JP*«BBC*UT»«S 
ft, MMT#ISfiS01t5^A 1 q, il'SfLTSfb, 
^«KS60~90nniT-(SA 1 a . »£l£#raB#JBlS$ ft 
5. IP^, 60~90nm©^*JS*.t&tl«. DCMBftf 
MiLS*D, Alq, * 100JfiCE^«ffii#^TJ: 40 

[0 0 7 5] DCMffl#-&fflKJP#O-~30nii 

[0 0 7 6] -75, A 1 q 3 KJPOT0~90n» 

it 5. ) l=*V»TRJKflS*t!« . iSS 400nm#ac® 

[0 0 7 7] H10B. H9t*»5DCMffl»3t1«t© 
MIT?*!), ff*10ninS«3»3t»e*«L-fct)OT* 50 



) #SS¥ 9 - 2 3 2 0 7 7 

12 

4. ZftlZkfttt. milZDCMiimmLXMML. * 
-JH6SB (HI #89) iffllWifit&i&S&JiWO- 
IOnmlCt5tta#ttft*tl5a. &Ot«iP**10~20nint*lt 
S#tt«!15 b . KJS^20~30™tfett5»ftEaiSl5 c 
TSSn5±5C, BffO~30nmffli:gC 450~500nm 

[0 0 7 8] Hllii. ±j3L£«jgO«ELST21© 
LSVMMJHtttSSf if?7T-3b%. HS»*P<. S 
E*!10VfiS"!?ttSi*tt»t*BEn-r. lOVSifiiTTS!* 

[0 0 7 9] H12tt. mi (b) Cflsbfc^tiELS? 

2ic*i,>t. smsi - 5ra®EPiDmiifc*tT5?S}e« 
ft©3Eft^fijSffiScs5L,&ti®-esa. bps. m&m 
«T#e (R) csfeL-fc^TtR, *s, OTnmnffliiin 
Cff^TSJiWNKTl/, 58t£R. EX"^ ]-.^©fi 

s*<s«tu HfcssjtR. tfejex^* f-;KDi%s« 
[0080) una. F-nio«s©«jiDtr#oT. 5^25 

CfeMTSejt*^ <??»•&*£■> *t7/-Kffl*>6*y 
-K#K->7 KtSCi. IP*. JSJt+.M»DCMCt 
4*«M!*>4AU, £±5&ifcg«^g;?fU R, 

tswticstfc 

[0 0 8 1] Jfefc, ±IEL.fc**«5e!)CJ:4fl-»EL* 

[0 0 8 2] SI*. 30nmX30i»iiiOD^7^affi6±C«* 
ft IOOnnTKttftITOjBlJ!««5±E. S i O, m 
CJ:0 2u.x 2miffl56J£ffl«H#|.S^X4'L.&^r*«ijL 

I0 0 8 3]«:, cw-fe;^ni7i;iSL.tKS«9g 

KtAft. isS^T^Sffl^. TPD (N, N' -/7 
x=;l--N, N ' -S> (3 -^W7iZ*) 4, 4' 

50nmWS*Ci«* t^*SK2 ~ 4 A/sec) L, 
«USB4*f1sS-rs. 

[0 0 8 4] *WT, *Xh-7-'7.SS585tBffltl, 
T. *7 f«ftC7*5-9A- + 7 'J >JSftfiB4 A 

I q, (f-U^ (8-+/U;-*) 7JUS^'7A) S 

— tf-e*t tr-8i;ffln entusD cmssh, 

MlttA I q, /DCM=6/l©Sas£ttTH2atf 
H3fflTa^#-h32K#aH*. SJSSBllrtC-fe 

•y m-s. 

[0 0 8 5] fit, ±>eros«sn7i*~;«ag4 

yxh*5S3t«jstSS3 c, 3btL« 
-fft30mi«J?* 2-4 A/sec) t^#Lfc 



S3s^s-rs. 

[0 0 8 6) WHS l< ft ±51;. otlCfcO. 01 (b) 

fflft<riDCM£,fcSDCMilS;#0DS3 c. Sl>T#lg 
SSoHl>Al a. WSbte»TMIWS££nfcA 
1 q. +DCMS-&H3b*sjBds*ns. ?LT. (PS 

S20nmffliS*8#ti4A 1 q, i«S»fflfl3 a«i«J*Stl 
5. 

[0 0 8 7] ^cDgfc, *V-KSatL-T7Jl-S-9 
A*ft2 kA©J|I%Cj&5jf (i5S#Sffill~13A/sec) L 

5. 

[0 0 8 8] Ci LT{«S3tt£»tS««fiSft«-T 
OftftillgLiti;?, EpmaE8 V<n»#0«ic#S7K 
ffiSB 6S0niti-C* 0 . MKTJJgtf* <5D CM« 

ft*.fr£&oT^-5' £A«.S£a>T&S. *ft. 15V® 20 
EIM)P«J£C*fL-T*31 200cd/V ffljWS£#5 £ 
ft. 

[0 0 8 9] CfflSH^SNKibT, fl^X^i'ML-© 
6. *-JI/*iSH4i<D^BC#SflS)tDC 
M*U 1 q, ffl*l;:H-7£n&?Sftg£jefi£LT<->5 

* MKQfiJJWC I EfeatffiS.tTA 1 q, 

[0090] euwiE«tiijpi;#-3T. 55 30 

J14 i«)t«ifflM7i>bA V- h Lfc 

mnsiz&ux. m&mm-' 6 * v > ve^jecea^ 
[0091] ^©*jfi«c<tni±', *^NM!f4<D#0a 

£ ft 5 ::£(;: ±9. *X h$ffi*Wi£C9&l>g[5##S^ 
[0 0 9 2] Ltfsfe. -OCD*S^^SS©*T. -7 

ro^ssssBe^cas-r-sci&tc, *x hum 



cel. yx^M»ffliee^)l^^)es^:^6l|^t|lT'#, a* 

[0 0 9 3] Z.MZi.9. MllltffiO±#C#^TSS7t 

tewsTte (g. b) conrfc. ±ia«*e 

(R) iNSI;LT587tSS«ElcL. R. G, BHJgfi 
[0 0 9 4] fit, *U»«iJt4itj-5±iaL-fc&aS 
[0 0 9 5] **fflW»SfflSfSCSL, SESm4. # 

*f>& < t *> 2 ^ittstft d . m^m&m. *-jh* 

[0 0 9 6] fLT, 7Jl'A5-7 :f -<xyU"r-Nfflj6ffl 

i:*ht, n=F-f&MM, *-;w»s*. #v-k««s 

LTR. G. BBEgeStitlH £SST6 0ffl?S$S 
V-7, (Vm&M. *-M«iiS. AV-HtS, 

r. g. B©a«*ii) *>,a.Bca?T<*. :eit 
[0097] 013(4. *%wo>%2<z>%:mm\ziizmm 

EL»?Z»L. (a) (4-ewSg6«WiS0T-£D. 
(b) a (a) ©BgBrote*BT355. 

too 9 8] *mmuz&^xit, *xf-yxK»s? 

TSSAlq, (HJX (8-*/ U ./-;» 

#»CNile Red (Lambda Physik tt») OMitBEl 
H#B5) SfflH. *fel?Jt^*fls»1-S. TaSSfit! 
-M:Ma!fcTAlq, /Nile R ed = 5 / 1 fflfflHEJt 

[0099] ±.-&vrzmi<DmmmtmmtzMf$.LtzM 

MSg5i:lc, «l«*Jfi«sjil5H;7JfifeT*TPD CN, 
N ' -?7x-*-N, N' -->* (3-^f*7i- 
;W 4. 4' -y7S;t'7iz)H *KS^*?*CJ: 
O*STT»50niCDS*C^* (MilS 2 ~ 4 A/se 
c) L. *-JH«gg4&#)STS. 

[oioo] ^©«asn7i*-;i-f8iiH4ffl 

ilc. *Xh-yxh*38jeBtbT, B3e. 3d* 
S«ij3SnmcD)P* 2 ~ 4 A/sec) CifL/c 

«. 'sryf-uZSIV. ii»U-M4-€-©**-SC 



SHSJ?*S50nmlC&5 Jl 5t«h- yx h*5BtH 3 £ 

ff«-ra. 

[0101] rW:±0, B13 (b) CS-TA-5t. £ 
fflfflJSS35nin©i£*»£UT. #«iia©fi«Nile R 
edCiSNile Red±s£:»©JB 3 e . int. #3SfiS 
©iSV>A 1 q, t,nm^iri®Tffi%1>mn2fttzA I q 
, + Nile Redra&S 3 d*«M^ns.>LT. 
30nm»©SS*C<toTNile RedHKst'iHJfeL. ®& 
©J?*l5rafflSI»C<t0A l q, ±fiS#©S 3 a*«)3K 
Jtl5. -ffflf£C*7-Ffl:ffi£LT7Jl'S='7A£ft 
2kAffl]|*l:I« («Sail~l3A/sEc) LT&J8 

S8i*jsj*u wansffjsjtSH^s^s-ra. 

(0 10 2) C5L.TfFS!*«itWfll*^#fi?S3t*? 
©MSSiKgLfci;:*,, EP)jnSE9 vnmnmXf&ft 
iggli 615n»TSO. X<7 Hl<©flim*b N i le Red 
*S5£**<L>£&?TV>4Ci#BJ£*?S)S. 15 
VfflBUBWEfcStLTlKl 700cd/V©«iSiH#2>.I£A< 

CO 10 3] Mg?ffl#fiLT. »«'0>JW 
»fe»**»6*-JH»a«i4i©»Bit»JMaCNI]e 
RedAtAlq, ©*fc H-7 , Sftfc#e'5 l effi£»fiJcl<TV> 

aci*iws*'T*t). EPMffwtSimcff^. 3>ftx 

"<4> h;KDfiffi*«C I ESKjigLitA 1 q, ©S*T 

*atsfi©j=»M«iiou »*«c*u>yflcfi#n 

fc£#*Stta. 
[0 10 4] ifflCitt, EPiQ«E©i«IIIE#^T. £ 

H 4 i?6Jtg i ffl^gf* 5 A y - H v 7 hUfe 
££CJ;afcffl£#;ie>na. SE^T. t©ig?H. # 

*-51*a*SoTl5Sfc©£%^?.n5. 

[0 10 5] H15H. *5eW©S3©SISSeiJCJ:5*« 
ELSfSSU. (a) l«-fflggS©il«aT*r). 

(b> H (a) ©CS5©E^;0T*4. 

[0 10 6] **SS«SJC45^TB, h&S 

— !f-fifil/T-KCBH4nTHiDCMS*H. 
SSfiKft^Sfpa^S. Taififi-H:littT-G 
aq, /DCM=6/l©HJ&if«mBS. 8KB** 

[0 10 7] *C, ±a!UfeSl©*M0i|£l?I«C«s!E 

i,tcmwm®s-ttz. gio*s«iHi;*s-eTPD 

(N, N ' -i»7l^*-N, N ' -->* (3-^?^7 
X.—M 4, 4' -^7S/t'7i^H SSS^tfe 

/sec) L, tf-JUBig® 4S«t5. 
[0108] c©S**tifc*-;l-BiSH4©±i;. * 



XKWHSS)tIiUT, 13c, 3g*£Tft30 
nin©JS* 2-4 A/sec) CiMtLfeS. 

9»». 20n«fflJP*CM«LTg3 f £JMU £MSU? 
*S50MCft:S £ 5 1 *x h - y X h K?S}tB 3 £ff Jar 

[0 10 9] cni;±0. B15 (b) cs-ri5c." « 
aj©JPS30nm©^«g£LT, H-JgiSgOfiHD CMC 
10 i5DCMiS9fflf3c. SgUT. #4»fiS©S5^G 
aq, fcj|iSLtesSTn<5##ig£*ft7iGa q, +DC 
Mfiftg3B4 ( M*fl5. -fbT. J¥*30nm»©a# 
^CioTDCM[iSif?S*L-. a^fflJSS20nn©^* 
CiOGaa, isEJ}«M3 f tfJgsSsna. 

[0 110] ^fflgC. *V-r'SIiLT7*5=* 
iS»2 kA©JP*CiS* (S»ilSll~13A/sec) V 

x. &mm®i zw&l. *«sff?87ts^23£<£8rr 

4. 

[0111] i5LT^a3nt»a^#fi5s>£s^ 

20 ®S**SISLfci;5. EPiDmS8V©B©g^5i!)E 
gtftii 650nmT*D. hJU©»«4» 6 D C MtflS 

ft<t>t>tfcoTK&Zttfmt>frX-&Z. 15V© 
BHPBfliCW L- T*S 1 400cd/m' ©»« £#3 C £ 
fc. 

[0 112] £«>*F«>*H»£LT. hJKc 

MtfGaq, ©tC K-^SnfcSSftHftBWSL-asi, 

d£*«W6*T*D, Bl*«m©tgiDC#H, 

J> MP©fiSe*«C I ESgffiS-hTG a Q 1 ©58JtT$ 

30 aee©j£»^»jiiL. ®%w-*uyv&\zm^tt 
£#*.ena. 

[0 113] C«C£tt, epjDl|Ji©«iDC#-3T, 55 

S 4 £ SSitB £ ©#ffi*> h -ft V - H SSM t -> 7 h L fc 

[0 114] HI16B. *5SBJ©^4B*iS0'JC s tS« 
ELifSSL-, (a) tt*©Sa!©WHBT*D- 
(b) it (a) ©D3E©S;7cE!T-*5. 
[0 115] **««fc*lr>TI4. *Xh-¥xb%m 

5Gaq, (MJX (8- + /U7-JW ifU7A) S 

a»CU— !f— S3R£L.T-«ICffl^6nTH5Nile 

tllttTGaQ, /Nile Red=6/l©ffllSttT» 

was. «JtH«S£fa. 

[0 116] *K. ±SiL,fcmi©*iS«aJ£RlffiC»^ 
Lt8Bti5±C. ^l©*ffl«£|5li;*STTPD 
(N, N ' -y'7i:*-N. N ' -V (3-*?Jly 
50 x=JU) 4. 4' -V7S/K7I-W *SS«Si* 



/sec) U *-*|8I4SW5, 

[0 117] SUT, £©£S*nfc*-.MtgJI4ffl 
_tC*Xl«-yxh*3»K«fcLT, I3e, 3h£S 
TTKBOnmfflJ?* (8»a8E 2 ~ 4 A/sec) CJtSbfc 

ffi^&#S30nin#&SjMiS1tS. Btf->1-*; 
?-l4*Blt, 20ni»Offi5.CsS*LTH3 f £»)SL. 

[0 118] ^tltiD, 016 (b) E«-r.k3E. * 
«J©JPS30E»fflsS#B£LT, #!SifiSfflfgHNi]e R 
edtiSNile Red±j£#©B3 e, gut, #HJBffi 

, +Nile Red?I£-JI3 hjWSWSttS. tLT, 
30ninfl-fflS#SCJ;oTNile Redli^fiH* L . «?g 
©Ba20raffljg*CkOGaq, i6lE#ffl|3fi« 
S*14. 

[0 119] -ffflUfc, *V-KSffiiLT7Jb3^^ 
i,S»2 kA©fll*CiK» (JS»«ffill~13A/sec) U 
T, &ISWI11&JMU *t»*^JK*^24£^lfl-r 

a. 

[0 12 0] £5LTttS£ftfc#ttl«ff*e»3e* ; F 

ftfitt eiSnm-raiS. Xt* l-;i>©i!Stta»6Nlle Red 
*»58jKt-t>taoTnact*«W6*»TJ*». £ft. 15 

[0 12 1] ^©3S¥ffl#«tLT, a-Jtx^? h;t-w 

e RedtfGaq, ©ft H-yanfcSUtHSJgBSLT 
V>4^i*iS6*»T*5, MDlilEffliSillCff^, 58 it 
7,^i> Ml-ffleflE^C I EfiSffifSiTGaq, ffl«7t 

[0122] ;©;itt, Eninmswifiincff^T, 5S 

4 £ 58tKS £ ©S®* b * 7 - K «#I C x 7 t- L. ri C 

[0 12 3] H17tt, *58BJ©^5©*aMC=tSff« 40 

(a) H-f-©sas©Sfffiax-» 9 . 
(b) H (a) ©Eg5©fe*HT*-6. 
[0 12 4] rfflSJSMe&HTfS, 

(feWAU, (h'jT. (8-*/uy-;u) 7;i-3 

SMfil:l'-1f-fiti(,T-SCIH5nTH5DC 
BfitfcT-Alq, /DCM=6/l©«tbT»W« 

*, **B#»tr4. 50 
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[0 12 5] *C, ±»L/c1Sl©SllSM£R]t«C®B!£ 
U&SW*S5±t, mi©SS«i:|BlUSSTr. TP 
D (N. N' -S>7i=A-N. N' -->* (3-*?^ 
7i:M 4, 4' -v7S/f7i-;M 

A/sec) L., *-*«Si»)i4*»l*-rs. 
[0 12 6] SUT. i©M«Snfc*-JH»SS4© 
±fc. AU, ©*S10nn©»*.tg3 a' iUTit 
T-S. *©Alq, ±C*Xh-if7 hSSSJKSiL 
0 T, 13c, 3 d £»30mi©JJ* (S»SSE 2 ~ 4 A/s 

*©£S-;ei:ffi^fc!5<S30nn#£$#!S£-B-5. -£■© 
»tf>'-i--y^-14£MW\ lOnm©JS*Ci!SiSLTS 
3a*iftL, &W-MJ*75 ? 50nmC7iSJ;5tA l q, + 

Sfc'tfT4 8ffiiiS*&LTV>a;i££;tc5. 
[0 12 7] 017 (b) fcST S 

f. AU, ©*SAn&SS*6 WlrXi. 02Stf 
H 3 L,fc*«#- h 32C* l>T5SSStB?L38©*S 
aSftitiR^atfBCT) A I q, SfligS-itTA 1 q 
, £)*#©S3a' BI 2 2fetXEI 3 KsS L.&SD 

T. #a»flE©e«r»DCMi:J;4DCM±sS»©»3 

c, «ut. #aaae©?«uA i q, #imi,t. 

tfjg^Sft&Al q, +DCMS^I3 b*«fiSSn 

«s*U «a©*ai0nn©*i#CJ:t3A 1 q, isfcft© 
If 3 a h5. 

[0 12 8] *y-H*«StUT7;P3->? 
AM2kA«)IW;M («a«ll-13A/sec) L 

t. #s«si£®sxl. nmmn?%xm?2hZfrBi? 

a. 

[0 12 9] C}lTfS*nfc«8##6JS«f 
©ett&S)SUfctr5- EEUMSJE15V©il#fflg;*:5Bft 
SJSli 650miT*9, 7-<*VABi8tt*i5DCM«!a 

3e+-£.>t&o-c^sct!iteae*>T*s. *&. isv© 

TOOSEECftLT*-! 900cd/m'©»K€f#-Sct^T'g 

[0 13 0] ;»*f(D«»tI,T, »7tx^?h;u© 
aisSBJft<G>*>. 5S3'£fi 3 ©«»#p3]C*H'S *.L>ai«-l: 
SUMCDCMtfA 1 q, ©4>CK-7";*nfcSS7tJI£ 
«LTH«;iT-ibi. «5T, BUlHUffltSJOICff 
IV ftltX^C MU©&0E#«C I EeS«S±TA 1 q 
, fflf8^T*5«e*>5DCM©5S7£T-SSa5&fflfiE# 
#*0DL. ei65«ifii' 5* 1/ >yfiS 1TS6I: 

[0 13 1] ffUaSEfflifiUCffoT, 58 

S 4 £58 JEJI 3 ©#® * e>*V-H«*«C->7]-L fc 



[0 13 2] S18B, *?SBJ3©m6roK«]CJ:SWtt8 
EL*^T*I3. (a) B-eroSgffflMHTSO. 
(b) it Ca) ©TgE»ifc»cElTS,S. 
[0 13 3] r©S!»H;*iHTa, «h-^hS 

' »T*5AI'a, C'h'JX (8-*,"J./-;W 7*5 

TA1 q, /C540 = 7 / 1 fflffljStfcT-frWgS, 
[0 13 4] *t. ±iSLfcS(SlfflSI«I£H«e»£ 

i-fzmmmes^z. sHin^t&ak^^ms. tp 

D (N, N' -> - 7i:JhM, N ' -v <3-*?;l< 

ffiE.kD3tSgTT«50.iri]©Ji!*t« (HSS2-4 
A/sec) L, 4 

[0 13 5] *Ht, -ffl^«Sftfc*-;MS«JH4© 20 
±fc, *7,!--:7 ! Xl'-*S} , £B£UT, S3 j. 3 it 
Sr*935nin©J**. «MffiSg2~4 A/sec) C^SL-t 

?-umn. 15m0**Ctt*LTJI3a£J»j£U 
£W-»W*«5l>iiiiiE&4<fc-5 tc*X t- - ir* l-SSSft® 3 

[0 13 6] :tie±D. 018 (b) ft 

C540 CkSi^U >C 540 £)##©S 3 j . 8M, 30 

I q, +J>TU>C540 7S£S3 !*t»fS*tt.&. fl 
T. ff^30n«^raa#»ti^Ti'y'i;>CS40 
?S*L. ggfflff*15nm©^afCJ:0A 1 q, ififei}-© 
B3aasjBM$;*n5. 

[0 13 7] *<D*E, *V-H««tLT7*5 = 9 
A**52kA©J?«.CH5# OgSi8gll~13A/sec) L 
T. #JS1iSl£®<£L. W«t«»S3t*?26*ffS-r 

[0 13 8] =5LTfflS*nfc*SS«S#ei5jtS^ 40 

8*14 535IHTSO, X-S? l-;KM;tt*>£,C540 #56 
%.<¥fctts.r>T^i,Z.ttimz>t»T~tb%. Sfc. 15 V© 
ffliHSSEStf LT»1 150cd/V ©S3E4S-S E £;!><T* 

[0 13 9] C ©*-?©#©£ I, T, »7feX^? h.M>© 
ffltee**b, *-;H*jg»4 £©3JBC#aWEC54 
0 «tAl a, ©1>K:K-7*Snfc«3eJi***UTna 
Alq, a«#*MT-5ft*S5JEi6 
ft 520n«ififfl©?S}tS«£C540 *«ftSfiitU C I E 50 
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[0 14 0] H20H. *a«©S7fflSlffiMCJ:5#« 
ELSIS^Ti&O. Ca) B-irWBSEWtWffiH. (b) 14 

(a) ©Gg!©te±0Ti&-5. 

[0 141] C©»S«fci5<<>Ti4. 
5S*StL.T. *Xh«fil:TPD (N, N ' -y7i 

-;i--n. n' --7 C3-^?;i/7i-A) 4, 4' - 

y75/t;7i-JW *XFafliMftIfi 
flEWfc^ir'X hfffl-i LT C450 (7 V U >450> (fcitjfc 
14l821#jl) SfflK »fi5S3t«?e#SJ-ra» TajS 
##-ht«fiitT-TPD/C450 = 5/l©iK(£tfcT 

fejtstf^i-ra. 

[0 14 2] *E. ±ffiLfc#*»J£l4gfrO. ±JE 
L.fcSl©*«Ji|siac)B)SL7iaBI3«ffi5±C. S 

i©sg«Jiisii;*teT. *-;HtSHt©*xt--ir-x 

h«587tH3m, 3 1 ?r*-r*935nnifflM* (iCSiSS2 
~ 4 A/sec) SJMUfcSS, i'tji'-HSBt, 

5. 

[0 14 3] -t©fg. TWvi- HSBfitt, 151111© 
J;5C*Xh-y^h*SJtfl3*fPK-*-5. &E, y 
■C«50niKDJP»CJK« (ii»B8?2~4 A/sec) U « 

?tt«B2s®B)c-r4. 

[0 144] EftCfcO. 020 (b) fc^fiit, ft 
8)©)?S35nm©^*BtLT, #*aa©ffi^*Zt-« 
S©TPDtJ;5TPDifij4»©g3m. »>T. 

*tg&3*lfcTPD + 7-?>J>C450 jB&S3 \ mi& 
-tUT, JSS30iui»O2#aCi-3TTPD*« 

5S£"fH£L. »8<0*S15nm©£*EJ;tJ4''?ll>C45 

0 Sffi»«13 ktf<»)£3n4. 
[0 14 5] -E-©8C, 7)y-Ktatl,T7»iz9 
kA©JP*t^a (s»agll~13A/sec) L 

[oi4 6] z.5VTi?$i$nii#mu&it&%.ytm=? 

Sfitt 445nmT-£?K X^i? h7bffl®tt*>S C450 A^S 
ftQ&k&vTI'i&Z.kiflmZfr-V&Z. S&, 18V© 
BJ»«JEIC^LT*9 400cd/m'ffljBig*#S^i*<T# 

[0147] znUff-numtLT. ftft^i/hiMD 
m&mmfri. *-;«sa$**i5TPD*±fiS»t 

T SB 3 m t ->* ^ fftAv 7 x ± > h n U >« 2 t ©fa 
Ctit7-SS3inffli|C!t#SiS(ci7ViJ >C450 *?H-7"S 

nfcSJEB3 i rn*i«j | e!S:ft*@iSft{b 

[0 14 8] H±. *aW©*ffiSiJgaSBBL,fc*<. ±SE 



[0149] mxa. ±mvr^ytumizis^x. 

*■}->?<) h->©±5&®it4-trfcJ;<, 

[0 15 0] *£. ±iiRL.t*J6HK*5^TH. fffi/fj 
iLTC450(*-7U>450)Sffln&*5. ^ftffliLT, 
C445 (i'-7'J>445)VC540(?7U >540)SfflUTfeJ: 10 
<. K»Sg#*©te-*T*>J;U. gC, DCMiJ7'J 

tt. C450 ±Ofc®#i£ft#;*fiig;ft-?SSPTP(p-Ter 
phenyl) , PQP (p-Qualerphenyl) , QUI, BBQ 
(BiBuQ). t -75\^-PBD<(E0JI/— tf-fi* 



6] 



istnain. st. H-^sntai^ffly^ has 20 

;l''S7 1 D«a+*'5 r A'sxo*jJi (H20#SS) £#LT 
UTAH. 

[0152] ry-h-fis, s^Wigs, *-;n»as 

PHKC. H-TSiiiJiCtt, "< 'J fxx 

[0 15 3] Sft. *y-FfM»l»l>Tli, asp 

■5A£W;fc. Mia, -f>5>£A, -=ry*->CA, 
SB. *;i->£A, A'U^A. 'J?^A*»(Stt*Sa& 

»T«BLT4il>. 40 

[0154] 7 j-vn.mu^^mnnftfit 

UStOttTtS:*. 7/--H«ffilCHaia*«T*SI TO 
;l"5m?AS^»©*g&ffltrsTt>±H. 

[0155] ±.whtcmy&m\t. 

tKioT, R. G. BOEfi«ittS7jW7- 



[0 

ifc-g!S#*<SI 1 ffl$5ftffl£m2®5is*fim 
©»6j£BCWiaS 1 XfctSg 2 ©Sjttffirog** SilS 

[0157] L^t,, aft?ag»Mfta*iffl5S?e«iW 
_ i ii merits > i m 1 t fu 5 

[01] **W©Sira*«JtJ:«#«SELS^*S 
U (a) (iSi!©8TSEl, (b) H (a) ©ASSiS* 
0, (c) ttHAM*fi«MPMEELfctt*HT*a. 

[0 3] 0 2©#«mtS10T;&5. 

[04] HgiMIIffifflLtA 1 q, (*XHtB) O 

[05] |B]*»Jt-ffi«t&DCM (yXhSfl) ©* 

[0 6] liSsyswcfiTffiLfcTPD (*-;nsa«^) 

©(SiSSTiSS. 

[0 7] ra*»j!H£fflL-&Ks^*sa»«teBifaB 

[08] B^HSWCiSWatELjR^ra^SBTifeS. 
[09] fiI5*»Jt;J:5A 1 q, fttfDCM©»ft«« 

rami 09ic*tt5DCM©»}t#efflS¥«s*«-ry 

[012] H*«S««liCJ;5WSEL^©eai$g0-?S. 

[013] *«9a©m2©SIWJCJ;S«4iELJg^SS 
U (a) iiS9f©»rH0. (b) it (a) ©BSE* 

[014] HJgMHfcttJBLfcNIle Red (y'x h*M4) 

[015] *»W®S3«*W1C±*«EL*TSS 
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v, (a) tmswrnwim. <b) a c a > ©caste* 

[016] *^fflK4«*ffi«:,k4Wt&EL*^£S 
L, (a) liWiSSWIKBB, (b) tt (a) (DDSte* 

[H17] *^<DS5tOSgJS«iJl;J;a#«EL*T*iS 
L. (a) BSBSroWrSlEl. Cb) H (a) ©EBW:*: 
WTTBS. 

[018] *35iWfflS6ffl*ffl«iJCJ:-5,*flSELJI?SS 
U (a) t4Mg|iR«Bi0, (b) B (a) ©FgBte* 10 

[019] IMjlMJfcffijiiLfcC 540(?-7'J>540) (V* 

[020] *KIH(Dm7©*iE{iijCJ;a^tSELS^SS 
U (a) ISgas©»rBH. (b) It (a) ©GSSfc*; 

[021] raH«3CffifflL£:C450(i>-7'J><45l» 

[H22] «©*«EL*?©-M£STWill«0T 
*3„ 20 



) 8S?9-232077 

[H23] |ifl«!ffl#SSEL«?»-ffJSST«»BHT- 
£5. 

[024] ^W«IEL*^«ft#:MSS-r«#4ffl0T* 

■5. 

[i^fflSSW] 

H. 3a-Alq, 3 b-A 1 Q, +DC 

MigSffi. 3c-DCMi«»fflB. 3d-Alq, + 
Nile Redig£-Jf. 3 e -N i le Red±j£#©B, 3f 
-Gaq, ±jdc#tDfi. 3g-Ga.q, +DCMig& 
B. 3 h-G a q, +Nile RedJl^B, 3 i -A 1 q 
, +C540 E&iB. 3 j -C540 iBlEiJ-fflS, 3k-C 
450 3yS#0>B, 3 1 -TPD + C450 jg£S, 3m- 
TPDi«»Og, 4-*-JHfiSS. 5-ITOSi 
Wf (7/-H) . 10. 20. 21, 22, 

23, 24, 25, 26, 27-*«tE LjjST, Il-SSMg 
E. I3-£W¥&. Il-yt??-. 28. 32-ft*K. 
32-K»#-h . 33-J-.«. 34-**, 35a 

-SlfflU, 35b-S2lfi=®«). 36-ttWK. 37, 3 
8, 39-£$58ttHIL PX-BS 




[05] [87] [019] 




